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I. SOLID STATE NMR 

A* Objective : Identify lignin bonding patterns in tobacco using 13 C 
CP/MAS NMR (J. Wooten). 

B. Results : Last month we reported that 13 C CP/MAS NMR failed to 
show incorporation of 13 C into L. Leucocephala plants fed p- 13 C 
ferulic acid. In a new sample preparation prepared by Dr. Norman 
Lewis' group at Virginia Tech, high levels of 13 C incorporation 
were observed. The results are very interesting because the 
signals from the different enrichment sites resemble the signal 
pattern in synthetic ("DHP") lignin prepared from [0-* 3 C]coniferyl 
alcohol. This is in contrast to wheat plants that indicated a 
bonding pattern distinctively different from the synthetic lignin. 
It appears that the synthetic material is a good model from lignin 
in some cases but not in others. 

C. Plans : Similar experiments are in progress with tobacco. 


II. SOLUTION NMR 

A. Objective : Determine the solution conformation of 6-alkyl 
cyclohexen-l-one derivatives (R. Bassfield, K. Podraza). 

B. Results : 1 H and 13 C spectral assignments were made on a series of 
compounds using both ID and 2D techniques. The preferred solution 
conformation was determined to have the 6-alkyl group in the 
equatorial position. This conformation was observed not to be 
conserved when the cyclohexenone is reduced to the di-alcohol, 
rather a mixture of both conformers were detected in the NMR 
spectra. 

A. Objective : Use NMR to characterize different pectins used as 
foamed binders (R. Bassfield, S. Baldwin). 

B. Results : GPC columns have been set up to separate low molecular 
weight fractions of enzymatically degraded pectin. 

C. Plans : Isolation of the pectin fractions will begin soon. NMR 
characterization of the individual fractions will be performed. 


A. Objective : Determine the enantiomeric purity of nicotine isolated 
from smoke condensate (R. Bassfield, T. Izac) . 

B. Results : The 3 H NMR of the condensate isolated nicotine was 
monitored after successive additions of an optically active shift 
reagent. Separation of the enantiomers was achieved after a mole 
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ratio of 0.45 of reagent was added. Because of severe signal 
broadening from the shift reagent, an accurate assesment of the 
optical purity may require deconvolution of the overlapping H-2' 
resonances. 

C. Plans : Different shift reagents will be used to try to obtain 
better separation of the H-2' signals. 

A. Objective : Monitor the effects of SEL spoilage by 13 C NMR (J. 
Wooten, I. Uydess) 

B . Results: SEL solutions were examined by 13 C NMR. Fresh SEL 
contained signals primarily from glucose, fructose, and nicotine 
in addition to signals from some unidentified materials. After 
spoilage, a strong signal from acetate appears and an unidentified 
signal at 36 ppm appear while the sugar signal intensity is 
greatly reduced. As spoilage progresses, the sugar signals as 
well as all other signals including the acetate signal disappear 
except nicotine. It was found that the signal position of the G-3 
of nicotine can be conveniently used to monitor the pH of the 
solution. A strong bicarbonate peak appears in the highly spoiled 
SEL. 

C. Conclusiona : NMR can conveniently be used to monitor fructose, 
glucose, nicotine, acetate, and a few other components in SEL. 


III. ANALYTICAL ELECTRONICS 


A. Objective : Modify the portable air sampling system (PASS) for 
improved performance and reliability (S. Marrs, G. Baker). 

B. Results : The present PASS system allows the CO pump to be 
calibrated for a flow rate of 500 ml per minute. The calibration 
adjustment range does not permit calibration at lower flow rates. 

A new pump was tested to evaluate the power requirements and 
response characteristics for a flow rate of 200 ml per minute. 
Three regulator power regulator circuits were designed in an 
attempt to provide the pump with constant low voltage power supply 
needed for long term operation. 

C. Plans : PASS design modifications are still in progress. 
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